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Abstract: Pore structure description is a fundamental when studying the durability of cement-based materials. 
A more complex microstructural system is found when supplementary cementitious materials (SCMs) are used, 
and additional Information about the relative physical and Chemical changes measured with the bulk resistivity 
is still required. To evaluate the changes in the pore structure and pore solution chemistry, mortars with different 
cement replacement ratios were tested: 0 % = OPC; (20-40-60) % ground granulated blast fumace slag = SB20, 
SB40, SB60; and (20-30-40) % siliceous fly ash = FA20, FA30, FA40. The bulk resistivity of samples and the 
chemistry and conductivity of the pore liquid solution were measured at 7 and 28 days. From the comparison 
between both parameters, this study depicts the relative physical and Chemical effect of slag and fly ash on the 
pore structure.
The use of SCMs translated into a lower concentration of alkalis and hydroxyl in the pore fluid, more than if 
they would have acted as an inert diluent of the Portland cement (Figure 1). When comparing the results ffom 
SB and FA, it seems that their difference in pozzolanicity is reflected on the alkalinity of the pore liquid. This 
can be explained in the sense that FA binds more alkalis in correspondence with its pozzolanic nature, whereas 
SB does not consume alkalis during its reaction. Results show that the decrease in alkalis due to the presence of 
SCMs is relatively less influential than the tortuosity effect they cause in the pore structure - measured by the 
changes in the bulk resistivity (Figure 2). This comparison indicates that the main effect of these SCMs is to 
increase the resistivity by means of a physical action, with a higher relative increase in the tortuosity than the 
decrease in the pore liquid conductivity that they may produce.
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Figure 1. Concentration of K+ and Na+ ions in the pore Figure 2. Comparison between the relative decrease of
solution of OPC, SB and FA mortars at 7 and 28 days. the pore solution conductivity and the relative increase
in resistivity of the mortars, from 7 to 28 days.
*Corresponding author: NataliaMariel.Alderete@ugent.be
39
IMSCE 2019
NANJING
Concrete Technology
Doctoral Course
73rd RILEMWEEK 2019
International Conference on 
Innovative Materials for 
Sustainable Civil Engineering
ABSTRACT
* o o
